A certain thermoelectric generator uses a "Sr titanate fuel form contained in a heavy-walled capsule of Hastelloy C, a nickel-base alloy with excellent strength, oxidation, and corrosion properties.
The capsule design uses a threaded end cap, with a closure weld to ensure containment. Based upon maximum anticipated seawater corrosion rates, a minimum weld penetration of 0.055 in. is required.
Autogeneous gas tungsten-arc (GTA) welding has been used to produce the closure weld in a remote hot-cell environment; however, in the case of certain weldment designs and materials, the attainment of the required penetration by GTA welding presented problems.
A plasma-arc welding procedure was developed and successfully applied to four fueled capsules, achieving an average penetration of at least twice the minimum requirement.
The plasma process was found to be relatively insensitive to several of the variables which greatly affect penetration in the GTA process.
The advantages of the plasma welding process for this application include (1) ease of alignment -a low-current pilot arc can be used to align the torch with the weld joint prior to welding, Figure  1 ). Seal welding of the fueled capsule must thus be accomplished remotely. A typical remote welding operation is shown in Figure  2 . The welding power supply is situa.ted. outside the cell and connected to the torch, fixturing, etc., through the cell wall.
All operations within the cell must be performed using master-slave manipulators, as shown in the figure.
Such Figure  5 .
Gas tungsten-arc welds were produced using a commercial GTA torch coupled with a 400~amp dc weld programmer.
Plasma welds were produced with a commercial plasma welding torch coupled with a 400-amp de weld programmer.
All developmental welds were made out-of-cell with the above described equipment, which was subsequently installed in the hot-cell area for welding of the fueled assemblies.
Developmental welds were destructively examined by sectioning and metallograpkgr.
The range of experimental variables investigated is shown in Table 1 for the plasma process.
Gas-tungsten arc welds were made only for comparative purposes, and the conditions used are shown on the figures. Due to process limitations, not all combinations of the variables shown in Table 1 were studied. Figure  7 . Note that the plasma-arc process achieves over twice the penetration of the gas tungsten-arc process, with approximately the same surface width.
Approximately 25 welds were produced using permutations of the conditions shown in Table 1 with the aim at arriving at a compromise between maximized penetration (high current, slow travel, high plasma gas flow, small orifice) and smallest probability of entrapped voids (low current, slow travel, low plasma gas flow, large orifice).
The final conditions selected are also shown in Table 1 , and their results are compared with the GTA conditions which had been used previously in Figure  8 . Note that the plasma process gives nearly three times the required penetration. A completed test sample is shown in Figure  9 .
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